Inhibitors of actin filament polymerisation attenuate force but not global intracellular calcium in isolated pressurised resistance arteries.
Receptor-coupled contractile activation of arterial smooth muscle involves increases in intracellular calcium ([Ca(2+)](i)) and subsequent alteration of myosin light chain phosphorylation. An additional mechanism whereby agonists could regulate vascular contractility may be alteration of actin filament dynamics. Therefore, in this study, we have investigated the influence of two inhibitors of actin filament polymerisation, cytochalasin D and latrunculin B, on the [Ca(2+)](i) and force responsiveness of pressurised rat mesenteric arteries to alpha-adrenergic stimulation. Following cytochalasin D or latrunculin B treatment, phenylephrine-induced constrictions were significantly reduced to 11 +/- 3.2% (n = 6) and 10 +/- 4.4% (n = 6) of control, respectively, whereas [Ca(2+)](i) remained at 98 +/- 21% and 104 +/- 7.0% of control, respectively. Such effects of cytochalasin D were not restricted to mesenteric small arteries. Cytochalasin D also significantly reduced the force, but not [Ca(2+)](i) responses to agonist stimulation in other vascular (portal vein) and non-vascular (uterine) tissues. These data indicate that inhibitors of net actin polymerisation attenuate maximum agonist-induced force responsiveness without similar reductions in [Ca(2+)](i) in pressurised resistance vessels and other smooth muscle tissues. This suggests that modulation of the dynamic equilibrium between filamentous F-actin and monomeric globular actin (G-actin) may be an important mechanism, acting independently of global [Ca(2+)](i) homeostasis, to regulate the smooth muscle contractile state.